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INPUT/OUTPUT REPORT
EXECUTIVE SUMMARY

Background

The Steering Group on March 27, 1984, recommended adoption of a
simulated GNP path for the 1983 through 1986 period assuming a
three-year war as described in EMPB Scenario 3A (adjusted for a
one-year warning period). The major factors affecting the
achievable likely GNP level during the war were real defense
expenditures, as provided by the Secretary of Defense; fiscal
policies to finance the war; and reduced imports (and higher real
prices) of petroleum. The composition of GNP was also affected
by assumptions reducing automobile production and new housing
construction. (8)

GNP Assumptions
Adopted by the Steering Group (s)

(Billions of 1972%)

Prewar War Period
1982 1983 1984 1985 1986
Gross National Product $1485 §$1510 $1592 $1683 $1744
Personal Consumption
Expenditures 970 958 940 966 1019
Gross Private Domestic
Investment 195 210 208 214 198
Net Exports 29 9 12 11 12
Government Purchases 292 334 432 492 515
Federal
Defense B8l 131 246 309 338
Other 36 27 22 21 20
State and Local 175 176 165 162 157
Objective

The major objective of the Macroeconomic Working Group at this
stage was to transform the simulated GNP adopted by the Steering
Group into estimates of industrial gross outputs and to partition
the economy into tiers. These gross output estimates will Dbe
used by the Materials Consumption Working Group to calculate
strategic materials demands for stockpile planning. (V)
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Procedure

This task encompasses two steps. First, the economy was divided
into four tiers consistent with the Strategic and Critical
Materials Stock Piling Act requirements: Defense, Industrial,
Essential Civilian, and Nonessential Civilian. Materials
requirements of the first three tiers will be guaranteed by
wartime production, imports from reliable sources or the
government stockpiles. Second, detailed investment requirements
to meet defense and essential civilian wartime needs were
estimated because the unusual composition of wartime investment
requirements placed on the economy during a major war were not
captured in the macroeconomic simulation of investment nor was
sufficient detail provided. {u)

-- Division into Tiers
o Defense Tier: Direct and indirect production necessary to

provide the final demand requirements specified by the
Department of Defense. (U)

o Industrial: Direct and indirect production for investment
to maintain and expand the industrial base to produce the
necessary defense output and to maintain the industrial
pase for essential civilian and industrial output. (U)

o Essential Civilian: Direct and indirect production which
is necessary to meet the basic needs of the civilian
economy for food, clothing, shelter, transportation,
medical and other services. This includes only needs
which, if not met, would prevent the government from

attaining its national security objectives. (U)

o Nonessential Civilian: Production that is not essential to
meet our national security objectives. This includes such
civilian luxuries as jewelry, private aircraft, and new
cars. Although the Federal Government would not ensure
materials availability for such activity, the private
market could make materials available where it is
economical to do so. (U)
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ALLOCATION OF GNP AMONG TIERS
(Percent of Simulated GNP) {U)

1984 1985 1986

Defense 15.4% 18.4% 19.4%
Industrial 3.8 3.6 3.0
Essential Civilian 68.4 65.2 65.3
Nonessential Civilian 12.4 12.8 12.3

-~ Estimation of Investment Requirements

Investment requirements were calculated separately for five
industrial categories: (U)

o Investment to expand and maintain capacity for industries
that produce at much higher levels than before the war.
These industries are generally manufacturing industries
that meet defense needs. Investment in these industries
averaged $18B per year. (U)

o Investment in the energy industries. These industries are
projected to expand in response to petroleum shortages
caused by reduced imports. Investment estimates were based
on historical patterns for these industries and average
$178 per year. (U}

o Investment to product critical and strategic minerals.
These investments, based on estimates by the Bureau of
Mines, average $3.2B per year. (U)

o Investment to maintain capacity in other industries. No
other essential industries required capacity expansions.
Investment of $20B per year was included to offset
the effect of depreciation on capacity limits for those
industries not covered in the first three categories. (V)

o Investment in residential construction averages $25B per
year, about 60 percent of prewar investment levels.
Relatively low housing density rates and high vacancy rates
suggest the existing housing stock is generally adequate.

(u)
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Results

Two models were used to estimate the wartime output requirements
of each industry. The Defense Tier was processed through the
Defense Economic Impact Model System (DEIMS) by the Economic
Analysis Division in the Office of the Secretary of Defense.
Industrial, Essential Civilian, and Nonessential Tiers were
processed through FEMA's input-output model. Industrial output
is larger than total GNP final demand because it includes all
intermediate demands as well as final demands. The results by

tier are: (U)

GROSS QUTPUT BY TIER
(Billions of 1972%) (U)

1984 1985 1986

Defense $ 377 § 502 $ 570

Industrial 121 122 108

Essential Civilian 1762 1771 1851

Total Essential Output §2260 $2395 $2529

Nonessential Civilian 397 439 431

Total Output $2657 $2834 $2960
UNCLASSIFIED
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METHODOLOGICAL OVERVIEW

The Macro Working Group translated the GNP final demands from the
wharton long-term macro model simulation into gross output by
detailed industries. These outputs are to be used by the
Materials Consumption Working Group to determine U.S. materials
demands. (U)

Estimation of industrial outputs involved three steps: (1) The
econonmy was divided into tiers that basically reflect the
importance of the output to the economy and the war effort and
that correspond to the Strategic and Critical Materials Stock
Piling Act. (2) The GNP final demands generated by the Wharton
model were allocated to the tiers. An investment path that would
ensure sufficient industrial capacity to produce all essential
output was developed and was used as a component of GNP final
demand. (3) The final demands for the essential tiers were run
through Input-Output tables to estimate the levels of gross
output for 257 industries. All GNP final demands and industry
outputs are expressed in 1972 dollars. (U)

Step I: Definition of the Tiers

The economy was divided into four tiers: Defense, Industrial,
Essential Civilian, and Nonessential Ccivilian. The Defense Tier
includes all direct and indirect production necessary to satisfy
jefense final demands. The Industrial Tier includes investment
necessary to maintain and expand the industrial base for
producing Defense, Essential Civilian, and Industrial output.

The Essential Civilian Tier consists of goods and services deemed
necessary to meet the basic needs of the civilian economy. The
Nonessential Civilian Tier includes all other final demands. The
three essential tiers, on average, comprise 88 percent of real
GNP projected in the econometric simulations approved by the
Steering Group. (U)

Step IT1: Allocation of Final Demands to the Tiers

The Wharton model estimated GNP for four final demand categories:
personal consumption, gross private domestic investment, net
exports, and government purchases of goods and services. The
model produces detailed components for each of these categories,
which were allocated among the tiers. (u)

wharton's investment projection was inadequate for stockpile
planning, soO the investment component of final demand had to be
reallocated. The Wharton model shows business fixed investment
at an aggregate level and does not relate investment to defense,
essential civilian, and industrial needs. The model projects
investment based on historical patterns which underestimate the
investment necessary to produce defense systems and are
inappropriate for this scenario, although the aggregate
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investment is more than sufficient. Therefore, the required

investment was estimated in a supplemental analysis. This

exercise is iterative with Step 111 because investment is itself

a component of final demand. (U)

The analysis compared estimates of gross output by industry with
previous peak-year output levels. Investment sufficient to
expand capacity was estimated for those industries in which
projected output exceeded previous peak outputs. Investments in
energy and minerals industries were evaluated separately because

historical capacity analyses are inappropriate. (U)

Step I1I1: Estimation of Industrial Output

The projections of gross output by industry were made with a
translator and an Input-Output (I-0) model. I-O analysis entails

two basic steps: (U)

o Translating GNP into a detailed "bill of goods"” of final

ocutputs of producing industries. (U)

o Utilizing an input-output model {(a coefficient matrix
which reflects historical technological relationships
between output of various industries) to calculate the
industry outputs required to produce the detailed "bill of
goods". These industry outputs consist of both direct

requirements (e.g., the steel that goes into tanks

indirect requirements {(e.g., the coal that is used to make

steel}. (U)

Two translators and associated Input-Output models were used to
estimate industry gross output: DOD's Defense Economic Impact
Modeling System (DEIMS) to translate the wartime scenario Defense
purchases provided by the Secretary of Defense into direct and

indirect industry outputs, and FEMA's Demand Impact

Transformation Table (DITT) to translate nondefense final demands

into direct and indirect industry outputs. DEIMS provides

details for 400 industries, whereas FEMA provides details for
257. DEIMS's output estimates were aggregated to conform to

FEMA's I-0 model industry specifications. (u)

The initial step in the I-0 study used DEIMS to translate the

defense purchases by budget category (Defense Tier) into

industry outputs. DEIMS was developed in the Office cf the
Secretary of Defense to estimate the effects of defense spending
on the U. S. economy. It was judged the most appropriate model

for translating the defense purchases into industry output

because of the relatively great and current detail it provides
for defense demands. In addition to direct defense outlays,

DEIMS estimates specific levels of investment for various
components of the defense buildup. The I-0 table in DEIMS

translates these defense and investment purchases into industry

output requirements. (u)
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In the next step, all other essential final demands were run
through the DITT translator and FEMA's I-O. The FEMA models were
suitable because they are calibrated to the materials consumption
coefficients adopted in another task of this study. Final
demands associated with the Nonessential Civilian Tier were
processed through FEMA's I-0 model to estimate total U.S. wartime
materials requirements. However, materials needed for the
Nonessential Civilian Tier will not be assured by government
stockpiles or other government peolicies but will have to be
obtained from other sources or be reduced by substitution or
conservation. (U}

Finally, the Defense Tier output estimates derived from DEIMS
were added to the Industrial, Essential Civilian, and
Nonessential Civilian Tier outputs estimated by the FEMA model to
derive total output estimates for each of the 257 industries.

The supply/demand balance study requires estimates of both total
U.S. materials demands as well as the demands of the Defense,
Industrial, and Essential Civilian Tiers which the government
will assure supplies to meet. (U)

Input-Output analysis tends to overestimate the use of factors of
production that become relatively more scarce during the course
of the scenario. This overestimation occurs because I-O tables
reflect production processes and technologies that are assumed to
pe fixed. As a result, the methodology does not reflect any
economizing on the use of scarce resources that may occur due to
changes in relative prices. (u)

This inherrent bias of input-output analysis could be of some
significance when investment requirements are estimated for
various sectors of the economy. Investment requirements are
calculated on the basis of projected industry cutputs and
necessary capital stocks. The projected industry outputs,
however, do not account for any substitution away from the
outputs of those industries that are capacity constrained and
which may therefore be expected to raise their prices relative to
the prices in the rest of the economy. For industries in which
the ocutput is used solely for defense needs, such substitutions
are assumed toc be zero. However, for industries that produce
other intermediate or final goods the calculations of output and
therefore of investment requirements are likely to be
overestimated. (By a similar argument the projections of
materials consumption, to be detailed in another part of this
study, will also be overestimated.) (U}

The rest of the paper is organized in the following manner:
Section I defines the four tiers of the economy. Section II
allocates the GNP among the designated tiers and explains the
process by which investment levels were estimated. Section III
presents output by year for the 257 industrial sectors and
discusses the results. (U}
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1. DEFINITICN OF TIERS

Under the Strategic and Critical Materials Stock Piling Act, the
stockpile must ensure supplies of materials adequate to provide
for the military, industrial, and essential civilian needs of the
United States. Stockpile planning has reflected this requirement
by partitioning the economy into four "tiers". These tiers are
used in subsequent steps to determine stockpile priorities and
acceptable levels of risk. The working group recommends a
continuation of this 4-way classification, with macroeconomic
activity partitioned according to the following definitions: (U)

Defense: All direct and indirect production necessary to provide
the final demand requirements specified by the Department of
Defense. (U)

Industrial: Direct and indirect production for investment to
maintain and expand the industrial base to produce the
necessary defense output and to maintain the industrial base
for essential civilian and industrial output. (U)

Essential Civilian: Direct and indirect production which is
necessary to meet the basic needs of the civilian economy for
food, clothing, shelter, transportation, medical and other

services. This includes only needs which, if not met, would
prevent the government from attaining its national security
objectives. (U)

Nonessential Civilian: Final demand that is not essential to
meet our national security objectives. This includes such
civilian luxuries as jewelry, private aircraft, and new cars.
The Federal Government would not ensure materials availability
for such items. However, the private market could make
materials available where it is economical to do so. (U)

The first three tiers, a subset of the economic projections
derived in the earlier simulations, contain production the
government deems essential. The working group recommends that
materials be provided for this production either from secure
domestic sources, sufficiently reliable imports, or, where
necessary, government stockpiles. The fourth tier represents
economic output which, in view of the wartime emergency, expected
consumer austerity, and the vast stock of consumer durables and
capital goods, is not necessary for the government to attain its
national security objectives. (U)
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iI. ALLOCATION OF FINAL DEMANDS TQ THE TIERS

Final demands were allocated to the four tiers during 1984-86 for
the purpose of estimating materials demands and stockpiling
requirements. In some cases the following tables also show data
for analytical purposes for 1983 and earlier years.

Part 1 ~- The Defense Tier

Federal defense purchases of goods and services in the Wharton
long-term macro model simulation increased from 5 percent of GNP
in 1982, the year before the mobilization, to 19 percent of GNP
by 1986. Defense purchases, based on figures supplied by the
Secretary of Defense, to support the war effort accounted for
most of this total. Defense purchases as a percent of total
Federal purchases increased from 69 percent in 1982 to 95 percent
by 1986. All Defense purchases, and only Defense purchases, were
allocated to the Defense Tier. (S)

Defense purchases, as provided by the Secretary, were processed
through the Defense Economic Impact Model System (DEIMS) by the
Economic Analysis Division in the Office of the Secretary of
Defense. DEIMS translated the approved purchases from each of 50
Defense budget accounts to the direct and indirect industry
outputs of 400 industries. As indicated earlier, the 400
industries were aggregated to the same 257 industries used by
FEMA for the civilian economy. (U)

Federal Defense Purchases (S)
(Billions of 1972%)

-= War Years =--—
1982 1983 1984 1985 1985
$81 $131 $246 $309 £338
SECRET
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DEIMS “unbundles" outlays on a number of major weapons systems
into purchases from several industries. These unbundled
purchases are treated as final demands. They improve the
estimation of industry output because they more accurately
reflect the input requirements for major weapons systems. (U)

DEIMS also estimates some of the capital outlays needed to
produce major weapons systems as part of the Defense Tier. These
investment outlays are based on historical patterns and do not
necessarily reflect total investment needs for defense purposes
during a mobilization and war. The additiconal investment to
insure adequate industrial capacity to meet Defense needs 1is
contained in the Industrial Tier. (U)

The capital outlays estimated by DEIMS take two forms: (1)
capital that is paid for directly as part of the totally funded
nonrecurring costs for new starts, which includes specialized
machinery and equipment, jigs. fixtures, and special toeoling: and
(2) capital costs which are prorated as part of the firm's
overhead. Approximately 10 percent of overhead budgets on major
procurement accounts are estimated to be capital investment, and
overheads are estimated to be 100 to 200 percent of direct labor
and materials costs. These estimates imply that about 2-3
percent of outlays on most major new systems go for investment

(apart from the totally funded nonrecurring costs for new
starts). (U)

DEFENSE TIER
Investment Summary (U)
(Billions of 1972%)

1983 1984 1985 1986

Operations &

Maintenance $0.02 $0.02 $0.03 $0.03
Aircraft 0.38 0.93 1.52 1.83
Missiles 0.08 0.19 0.19 0.18

Weapons &
Tracked Vehicles 0.11 c.41 0.50 0.50

Ships & Conversions 0.19 0.34 0.42 0.47
Ammunition 0.58 2.10 3.42 4.07
Other Procurement 0.06 0.12 0.16 0.18
RDT&E 0.06 0.07 0.08 0.09
Total $1.48 $4.18 $6.32 $7.35
UNCLASSIFIED
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Part 2 -- The Industrial Tier

The Industrial Tier consists of investment required to support
production in the Defense, Essential Civilian, and Industrial
Tiers. Gross private domestic investment projected by the
Wharton model averages $207B per year during the war (1984-1986) .
The investment patterns and levels reflect peacetime patterns
that may not guarantee sufficient capacity for industries
producing essential output. The $207B average annual investment
is allocated as follows: $58B to the Industrial Tier, $25B to the
Egssential Civilian Tier, and the remaining $124B to the
Nonessential Civilian Tier. An additional $6B for direct defense
investment is included in the Defense Tier. (u)

This section discusses investment required for the Industrial
Tier only. The discussion is divided into four sections: (A)
general investment requirements for defense and certain other
essential needs, (B) investment for the energy industries, (C)-
investment for the minerals industries, and (D) other investment

(primarily to offset depreciation). (U)

INDUSTRIAL TIER
Investment Summary {(U)
(Billions of 19728%)

-— War Years --
\ 1983 1984 1985 1986
General
(Primarily
Defense) $ 7.0 $11.7 $12.8 $11.4
Energy 18.9 19.4 18.5 13.7
Minerals 2.0 3.5 .7 2.4
Other 129.4 25.4 25.4 25.4
Total $157.3 $60.0 $60.4 $52.9

A. GENERAL INVESTMENT REQUIREMENTS

Assessment of investment requirements began by translating
essential demands into industry outputs and comparing those
levels with previous real peak output levels from 1978
through 1981 to indicate which industries would be required
to produce at levels higher than they had in the past. Those
which were projected to produce at substantially higher
levels than their past peaks were further evaluated.

This process is iterative because investment is itself a
final demand which places capacity requirements on the
system. (U)
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In the initial run, all essential final demands--excluding
most civilian investment--were run through FEMA's I-O model.
This run included the direct investment in the DEIMS output
as part of the Defense Tier. The resulting gross output by
2567 industries was compared with peacetime data to identify
industries that would require capacity expansions to meet
projected gross output levels. This was a conservative
approach because total industrial capacity is nearly always
greater than that indicated by past peak output levels. (U)

Seventy industries showed scenario output levels in excess of
recent peaks. Twenty industries required capacity expansion
to meet essential (primarily defense) production needs. In
the others; the output increase called for was well within
the industry's ability to produce by increasing factor
utilization. For the 20 industries with serious capacity
shortfalls, the Office of Business Analysis (oBA} of the
Department of Commerce estimated reguired investment levels
for both structures and equipment. OBA also estimated the
output of parts, materials, and supplies to produce this
investment. (U)

Total maximum output for each of the 20 industries during
1972-1981 was computed by adjusting the historic annual
output levels to reflect the output levels that could be
achieved if the industry operated at a 95 percent capacity
utilization rate. The capacity utilization data were
obtained from the annual Census report on Cagacitx
Utilization of Manufacturing Industries. These estimates of
maximum output levels reflect usual production scheduling,
i.e., a one-shift, five-day week. In a war emergency, double
and triple shifting could increase maximum achievable output
well above the levels used in this analysis. (u)

Required investment was calculated by relating OBA capital
astocks data to maximum output estimates of the 20 industries.
For each industry, the average capital-output ratio during
1972-1981 was multiplied by the industry's projected total
output to project capital stock regquirements. The )
difference between existing and projected capital stocks
during the emergency period equals the new investment
necessary to produce the essential requirements. Separate
estimates were made for structures and producer's durable
equipment. Additional investment to offset economic
depreciation of existing capital stocks was calculated using
OBA's capital flow model and was added to the net investment
required to expand the capital stock. (U)

These estimates of required investment were compared to
Defense Tier investment {(see Step II, Part 1) in DEIMS.
Wwherever DEIMS investment levels were lower than the levels
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calculated by OBA, the investment already included in the
DEIMS run was netted from the investment figures developed by
OBA to avoid double-counting. Wherever DEIMS investment
levels were higher than the levels calculated by OBA, the
DEIMS numbers were taken as authoritative and the OBA numbers
were omitted. Since they had already been passed through the
1-0 model in the DEIMS run, however, the DEIMS investment
numbers were not added to the Industrial Tier. In such
cases, OBA did include estimates of investment to offset
economic depreciation. (U)

A recent Army report to Congress, ammunition Production Base
Study (2/27/84), estimates $36.3B [19835) would have to be
spent to modernize and construct the base needed to produce
at wartime levels. This $36.3B figure deflates to $20.4B in
1972$. Half of the total is in the DEIMS ammunition
investment calculation. The other half, spread over four
years, was added to the investment requirements calculated by
oBa. (U)

General Investment Primarily Defense Related
(Billions of 1972%)

1984 1985 1986
$11.7 $12.8 $ll.4
B. INVESTMENT REQUIREMENTS FOR ENERGY INDUSTRIES

Petroleum and Natural Gas

There is no exact relationship between investment and output
in the production of petroleum and natural gas. This is due
to the depletable nature of the resource, the need to explore
continuously for and develop new fields, and the diminishing
likelihood of new discoveries. Petroleum and natural gas
production peaked in the early 1970's, and the domestic
reserve base for both has declined by around 5 percent since
then. DOE has estimated that substantial investment in oil
and gas reserve development is necessary to prevent current
production levels from falling. (U)

Investment in the petroleum and natural gas industry would
require substantial increases over present levels just to
maintain current output. Currently 50-70 percent of gross
investment each year is for replacement. Recent net
additions to the capital stock have only maintained constant
production levels. This implies investment at levels less
than those of recent years would result in lower production.

(U)

U.S. petroleum and natural gas production in this scenario is
projected to increase to levels 10-20 percent higher by 1986
than those forecast for the peacetime. Therefore, a robust
investment program at levels higher than the previous peaks
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in 1981 will be necessary for at least three years to achieve
the production in the scenario in view of historical patterns
and declines in proven reserves. The very high projected
prices would be the means of inducing substantial private
investment. Investment is projected to increase
substantially through the second war year and then decrease
in the third war year. Much of the investment will be for
enhanced recovery techniques in older, lower—-48 fields where
near-term increases in production can be attained. (U)

precise, consistent data for petroleum and natural gas
investment are not available from a consistent data source.
Investment-by-industry data are available through 1980 only.
This is a problem because the industry substantially
increased investment spending during 1981. Investment-by-
type data are available through 1982. 1In many cases,
however, these data are confounded with data for other
industries. Investment in Petroleum and Natural Gas Mining,
Exploration, Shaft, and Wells structures (investment-by—type)
is the one type of investment that is exclusively related to
this industry. It comprises about 66 percent of total
industry investment. Historical data through 1982 for this
type of investment were used to project investment levels
over the scenario. The other petroleum and natural gas
investment-by~-type categories were projected from their
historic relationship to investment for Mining, Exploration,
Shaft, and Well structures. (u)

Real investment is projected to increase more slowly in the
first year than in the second because of response lags and
because there is presently significant slack in the
industry-—-idle equipment and structures that could be used.
Mining exploration, shafts, and wells for petroleum and
natural gas will increase by 15 percent during the warning
year from $7.4B in 1982 to $8.58 in 1983. Investment of this
type will continue to increase to rework old oil wells and
drill new ones in the early years of the war. Investment is
$10.2B in 1984 and $1il1.1B in 1985. In 1986, investment is
projected to decline to $8.68B. (U)

Based on historical relationships between investment in these
structures and jnvestment in mining and oil field machinery,
and general construction machinery, total investment in the
petroleum and natural gas industry increases from $10.5B in
1983 to a peak of $13.6B in 1985 before falling to $10.3B in
1986. (U)
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Sanitized Copy Approved for Release 2011/04/25 : CIA-RDP85-01156R000300370002-3



Sanitized Copy Approved for Release 2011/04/25 : CIA-RDP85-01156R000300370002-3

CONFIDENTIAL

-16-

U. §. Petroleum & Natural Gas
Statistics (U)

1977 1978 1979 1980 1981 1982

Investment
(1972 B)  §7 $8 $8 $10 $13 1/ $12 1/

Domestic Average Crude Wellhead Price
(1972%$/Barrel)
6.12 5.68 7.73 12.09 16.25 13.78
Percentage
Change - 1% - 2% 29% 56% 34% -15%

Producticon

(Quads/Year)
39.5 40.1 40.5 40.4 40.4 40.1

Petroleum and Natural Gas
Production Projections 2/ (C)

1983 1984 1985 1986

Petroleum {MMB/D)

- Peacetime 10.75 10.50 10.30 10.00
- War Scenario 10.75 11.00 11.00 11.00

Natural Gas (TCF/Year)

- Peacetime 16.50 17.32 17.67 16.56
- War Scenario 19.50 19.17 19.32 19.78

I/ Estimates of total industry investment are based on the
historic relationship of data available in Survey of Current
Business on structures to data on total investment provided
by OBA.

g/ Peacetime petroleum production based on DOE's National Energy
Pian (10/83) projections. War scenario petroleum production
estimated by EIA's OMS'using NEP as a base. Natural Gas
estimates simulated by Wharton (Wharton Baseline forecast of
10/83 for peacetime).
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Coal

Coal production rises and then falls over the scenario.
Production of coal, however, could exceed the simulated
levels, due to increased exports, for example. However,
investment to meet these increased production levels would
not be very large. The industry currently has substantial
excess capacity and a low rate of necessary replacement
investment. (U)

Investment in the coal industry roughly maintains the 1980
real levels of investment throughout the period at about
$1.7B per year except for 1986, when it falls to $1.2B. (U)

Utilities

Investment in public utility structures is projected to
decline from pre-war levels because many types of projects
undertaken in the past several years can be delayed without
adverse effect on output in the emergency period. Many areas
currently have excess capacity, and the construction period
is very long for most new projects. However, there are many
partially completed new power plants that would be needed,
and adequate investment has been provided for completion. We
assumed recently started plants could not be finished and

no further construction would begin. Investment was provided
for both the petroleum and natural gas pipeline industries to
insure against bottlenecks in delivery. 1In total, investment
in energy-related public utilities is projected to gradually
decrease from about $7B in 1983 to $2B in 1986. (U)

Energy Investment
(Billions of 1972§) (U)

-=- War Years --
1983 1984 1985 1986
Petroleum &

Natural Gas $10.5 $12.5 $13.6 $10.3
Coal 1.7 1.7 1.7 1.2
Utilities 6.7 5.2 3.2 2.2
Total $18.9 $19.4 $s18.5 $13.7

A total of $52B over the war period is projected for energy
related investment. This should be ample to obtain the
projected production levels, especially for il and gas.
Investment levels in 1984 and 1985 approach what would be a
maximum expansion effort based on historical industry
performance. (U)

f
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C. INVESTMENT REQUIREMENTS POR STRATEGIC AND CRITICAL MINERALS
INDUSTRIES

Investment for the strategic and critical minerals industries
was determined by estimating base levels of replacement
investment to maintain existing capacity and adding the costs
of capacity expansions. The industrial expansions include
those induced by higher prices, as well as others which may
require concerted national programs such as the Defense
pProduction Act. (U}

These estimates are generally conservative since they assume
that all potential capacity expansions identified by the
Bureau of Mines will take place. However, it is unlikely,
based on the international supply/demand balance, that all
expansions will be required simultaneously. The actual
investment required can only be less than the resulting
projections. (u)

Minerals Investment
(Billions of 19728) (u)

== War Years --
1983 1984 1985 1986

Mining $1.2 $2.1 $2.2 $1.4
Processing .8 1.4 1.5 .9
Total $2.0 $3.5 $3.7 $2.3

Existing and potential capacity was provided by the Bureau of
Mines for all twenty of the most significant strategic
materials which were addressed in earlier tasks. Per unit
expansion costs were applied to the difference between
existing and potential capacity to determine total costs of
capacity expansion for each material. Expansion of capacity
rakes time, so portions of the investment costs to increase
capacity in 1984 through 1986 were allocated to 1983 through
1985. The estimates for the 20 materials were summed and
divided between the mining and processing industries in
proportion to historical levels. (U)

Replacement investment jevels for mining and processing were
projected for 1983-1986 based on Commerce data for 1975-1980.
This base was added to the astimates of investment for
capacity expansion. A total of $9.5B over the war periecd is
projected for minerals investment. A more detailed

explanation of the calculations is included in Appendix A.

(v)
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D. OTHER INVESTMENT REQUIREMENTS

Investment averaging $5B was allocated to trucks and related
equipment, and investment of $0.4B per year to residential
producer's durable equipment. The latter was the eguipment
component of new residential investment and was estimated to
be consistent with the housing starts and investment in
residential structures (discussed in Part 3 -- The Essential
Civilian Tier). (U}

Economic depreciation in corporations other than those
serving the defense, energy, and mining sectors is a little
less than $100B per year (1972$). Some new investment was
deemed necessary in these industries to offset losses in
capacity due to depreciation and thereby to maintain the
capacity of these industries to produce essential output.
Investment of $20B each year was judged more than adequate.

(v}

For several reasons this new investment doces not need to be
as large as economic depreciation. First, full capacity
utilization, even as measured conventionally, is not reached
in a great many industries: the peak output, as estimated in
the I-0 analysis, is often less than past peak output; in
numerous industries the year of past peak output was not a
year of full capacity utilization; and capacity generally
grew between the year of the past peak output and the
beginning of the war. Second, large numbers of industries
normally operate on the basis of one-shift, five-day week,
and therefore could easily expand their output far beyond
measured capacity Dby double-shifting, weekend work, or even
triple shifting. Finally, economic depreciation does not
imply productive capacity is reduced by as much as the
depreciation, or is necessarily reduced at all. In the
absence of detailed and reliable information on
industry-by-industry requirements, the $20B of annual
jnvestment was divided among industries (other than defense,
energy, and mining) with proportionately larger amounts
allotted to industries that produced at relatively high
levels compared with past peak output. (u)
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part 3 -- The Essential Civilian Tier

PERSONAL CONSUMPTION EXPENDITURES (PCE)

Personal -consumption expenditures are the bulk (65%) of the
peacetime economy, and constitute 58 percent of projected wartime
economic activity. PCE are, by convention, divided into three
categories--durables, nondurables, and services. PCE have grown
at an average rate of 2.8 percent over the last 35 years, and the
l1ast years of decline were in 1942 (the first year of World War
11) and 1974 (following the energy crisis of 1973). The
simulations projected an average annual 1.6 percent decline
during the mobilization and first war year followed by an average
4.1 percent increase in the second and third years, as follows:

(o)

(Billions of 19728)

1982 1983 1984 1985 1986
Personal Consumption
Expenditures $970.2 $958.1 $939.8 §$965.8 $1019.3
Durable Goods 139.8 146.6 98.8 99.9 108.9
Nondurable Goods 364.2 347.5 361.7 372.3 393.7
Services 466.2 464.0 479.3 493.6 516.7

(U)

o Consumer Durables.

Durables include autos, appliances, furniture, and other
miscellaneous items, which comprised about 14 percent of PCE
in 1982. Because durables are, by definition, consumed over
many years, their life can be extended through repair and
maintenance and new purchases are postponable. In World War
11 durables fell to 60 percent of the 1941 level, and they
generally fall disproportionately during recessions. (u)

- Autos and parts consists of new cars, used cars, other motor
venhicles (vans and raecreational vehicles), and tires and
parts. In 1981, the U.S. had 124 million automobiles and 35
million trucks and buses registered--one vehicle for every
1.4 people. During the war, gasoline prices are projected
to rise to nearly $4.00 per gallon, causing miles driven per
car to drop by 30 percent. The motor vehicle industry and
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Federal Nondefense Purchases
(Billions of 1972%) (uj)

-= War Years --—

1982 1983 1984 1985 1986
$35.7 $27.4 $22.0 $21.0 $20.0

STATE AND LOCAL PURCHASES

Real purchases of goods and services by State and local
governments fell by about 15 percent during World War II.
Exogenous expenditure adjustments were made to reflect wartime
‘austerity. Average State and local purchases are projected to
decline B% below prewar levels in real terms, and we recommend
this level be classified as essential. (u)

State and Local Government Purchases
(Billions of 1972%) (U)

—== War Years =--—-
1982 1983 1984 1985 1986

$175.2 $175.5 $165.0 $162.0 $157.0

IMPORTS/EXPORTS

The import/exports accounts were adjusted exogenously in the
Wharton simulations to reflect likely changes in wartime trade
patterns. With higher costs of international transportation and
changes in international commodity supplies and demands, the
volume and composition of international trade are expected to
change dramatically, as demonstrated by World War II trade
statistics: (U)

Foreign Trade in World War II
(Billions of 1972§%) (U)

1940 1941 1942 1943 1944 1945

Exports $15.5 $16.4 $11l.4 § 9.8 $10.5 $13.8
Imports 11.1 13.2 12.0 15.7 16.8 17.5
UNCLASSIFIED
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With a simultaneous 30 percent drop in exports and 28 percent
increase in imports, the United States went from the position of
positive net exports averaging $3.8B to wartime net imports
averaging $4.1B. The comparable figures projected for the

stockpile scenario are: (U)

Projected Foreign Tragde
(Billions of 1972%)

-= War Yearg =-
1981 1982 1983 1984 1985 1986

Exports $159.7 $147.3 $151.8 |$135.8 $138.6 $139.3
Imports 116.7 118.4 143.3 124.1 127.6 127.5
()

A low level of positive net exports is projected for the war
years. The accounts were adjusted to eliminate low-priority
civilian exports and imports, to provide capital goods required
by foreign countries, and to ensure that the U.S. exports were
sufficient to finance imports. The assumptions are very
conservative, with the United States acting as a net exporter
during a major war. The working group recommends all exports and
imports be placed in the Essential Civilian Tier except for
exports of consumer durables (about $1.0B) which we recommend be
placed in the Nonessential Civilian Tier. (U)

INVENTORIES

Inventories are used to assure smooth flows of goods and services
through the production and distribution system of the economy.
Defense inventories are encompassed in the Defense Tier and
inventories for Essential Civilian and Industrial needs are
classified in the Essential Civilian Tier. The inventory stock
at the end of 1982 was $338 billion (1972 dollars). The
inventory stock can be thought of as having three parts: (U)

o Defense stocks, which are needed to produce and distribute the
projected level of defense final demand. (U}

o Essential inventories, other +han defense, needed to produce
and distribute essential final sales other than defense. (U}

o Nonessential inventories needed to produce and distribute
Final sales of nonessential personal consumption and non-
essential business fixed investment. (u)
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The government needs only to ensure sufficient materials for the

first two categories, while materials for the third

category must

be obtained through the private sector. Defense outlays used in
the macro scenario include both final purchases of the Defense
Department and the inventories needed to produce these goods and

gservices. (U)

The three final sales components are shown in the following table
from the macro scenario adopted by the Steering Group: Defense
purchases excluding compensation (Line 7), essential final sales

other than defense (Line 10) and nonessential final

sales (Lines

8 & 9). Following National Income and Product Accounting
conventions, business final sales (comprising defense, esgential,
and nonessential purchases) are obtained by subtracting from real
GNP four categories: inventory change, government compensation,
household and institutional output, and rest-of-world net

product. The calculation is shown below, Lines 1-6.

To estimate

the appropriate level of essential inventories during the war
years the GNP for 1982 and 1983 as well as 1984-86 was divided
into its essential, defense, and nonessential components,

consistent with the war years' definitions. (v)

Final Sales: Defense, Other Essential and Nonessential

(Billions of 72%)

1982 1983 1984

1985 1986

1. GNP, macro

scenario $1,485 $1,510 §1,592 §1,683 $1,744
Less
2. Inventory change -9 -6 4 14 8
3. Government compensation 156 170 201 215 218
4. Household output 47 48 48 49 50
5. Rest-cf-world product,

net 23 21 23 24 27
Equals
6. Business final sales 1,269 1,277 1,315 1,380 1,441
Less
7. Defense purchases, ex-

cluding compensation 45 9l 178 228 250
8. Nonessential personal

consumption expenditures 122 127 81 82 87
9. Nonessential business

fixed investment 101 97 105 110 107
Equals
10. Essential final sales

959 997

other than defense f 1,001 963 951
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Inventory stocks consistent with essential final sales amount to
$2778 in 1982 and fall to $252B by 1986. The §25B decline is
almost entirely the result of an assumed 2 percent per year fall
in the inventory-sales ratio during the war from 3.32 in 1982-83
to 3.04 by 1986. The decline is justified in terms of improved
efficiency in the utilization of inventories. Since the
mid-1970s, the efficiency improvement has averaged 1 percent per
year. The assumed better performance during 1984-86 reflects
heightened pressures to economize on inventories in a
war-scarcity, high interest rate environment. (U)

Essential Inventor Stock Other than Defense
{Billions of 72 )

Change
1982 1986 1982-86
Essential final sales
other than defense $1,001 $ 997 -4
Inventory-sales ratio 3.32 3.04
Essential inventory other
than defense s 277 S 252 =25

in addition to the $25B reduction in required essential
inventories due to improved efficiencies in their use, a further
$19B of nonessential inventories is assumed to be convertible to
essential uses during the war. This diversion of nonessential
inventories to the war effort frees a comparable amount of
productive resources for essential consumption, investment and
defense needs. The $19B represents 5.6 percent of the 1982
inventory stock. It was assumed the efficiency gains would be
realized smoothly over the scenaric years 1983-86 while the
conversion of nonessential inventories to essential uses would
occur in the war years. The result of the two effects is a
change in inventories of: (U)

1983 1984 1985 1986
Inventory change =7 -12 -13 -12
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Part 4 -- Nonessential Civilian

The nonessential tier comprises production for final demand which
is not essential for the nation to achieve its national security
objectives. This production will be met through materials
supplies provided by the private sector or through materials
conservation and substitution. (U)

We recommend all economic activity projected in the Wharton
econometric runs but not allocated above to the Defense,
Industrial, or Essential Civilian tiers be classified as
Nonessential Civilian. This tier would be about 12% of the
projected wartime economy adopted by the Steering Group include
the following: (U)

Nonessential Civilian Tier
(Billions of 1972%)

== War Years --

1984 1985 1986
Personal Consumption

Expenditures--Durables $ 80.9 $ 81.9 $ 89.9
Gross Private Investment 114.6 132.6 124.3
Net Exports 1.0 1.0 1.0
Total $196.5 $§215.5 $215.2

(Ul

o Durable PCE--The essential durable PCE are described in detail
on pp. 20-21 above. The nonessentials include luxuries such as
private aircraft, automobiles and other motor vehicles; new
furniture, china, and most appliances including TV sets; and
jewelry, books, and toys.

o Gross private investment--This represents investment which may
be postponed until after the wartime emergency while still
expanding and maintaining productive capacity to meet essential
defense and civilian needs. It includes investment such as new
shopping malls and restaurants, expansion of factories which
produce nonessential outputs, or replacement of capital
equipment which could be economically maintained through the
emergency. (U)

o Net Exports--It is recommended that exports of all consumer
durables are to be classified as nonessential. As explained
above, all other exports are classified in the essential
civilian tier. (U}
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III. ESTIMATION OF INDUSTRIAL QUTPUT

The following GNP final demands allocated to the Tiers were
processed through two different I-0 systems--DEIMS for the
Defense Tier and FEMA's DITT for the Industrial, Essential
Civilian, and Nonesential Civilian Tiers: (s)

ALLOCATION OF WHARTON-SIMULATED GNP FINAL DEMANDS
TO THE TIERS {s)
(Billions of 1972%)

1984 1985 19286
Defense $ 246 $ 309 $ 338
Industrial 60 60 53
Essential Civilian 1090 1098 1138
Nonessential Civilian 197 216 215
Total $1593 $1683 $1744

Analysis of Results

The gross output results provide a characterization of the
Strategic industrial output requirements associated with the war
scenario. Technological change in the last forty years and a
large increase in the civilian economy combine to produce a
different wartime industrial output mix from that obtained in
World War II. In general, current industrial regquirements
strongly favor the advanced manufacturing industries. Primary
processing industries, such as mining and steel production,
remain subject to heavy defense demands. Industries producing
mechanical, electro-mechanical and electronic equipment are
subject to significant military requirements. Some industries
producing traditional military hardware such as aircrafe,
ammunition and tanks continue to show heavy production
requirements. (u)
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The Working Group has evaluated the ability of each industry to
produce at projected wartime levels in order to verify that
adequate investment has been provided for capacity expansion.
There are generally not available accurate measures of industrial
capacity for each industry so the Working Group has compared
projected peak output to actual peak output during 1978-8l.

Since capacity expansion has taken place since that period and
since few industries were actually operating at 100 percent of
capacity, the ratio of essential output to previous peak output
will generally overstate the need for capacity expansion. For
example, an industry which had peak production in 1979 with 80
percent capacity utilization and which grew four percent annually
through 1983, would be capable of producing at 146 percent of its
1979 level with no capacity increase. (u)

Investment requirements for direct and indirect defense, energy,
strategic and critical minerals industries, as well as other
industries were estimated to average $89B per year. Of this
total, S6B is in the Defense Tier; $38B is in the Industrial
Tier, and $25B is in the Essential Civilian Tier. Of the $58B in
the Industrial Tier, 21 percent is primarily defense related {see
pages 12-14), 29 percent is energy related (see pages 14-17), 6
percent is strategic and critical minerals related (see page 18
and Appendix A): and 44 percent is for more general purposes (see
page 19). The investment in the Essential Civilian Tier is for
residential housing construction. These investment levels are
adequate to meet the capacity needs of all industries producing
essential output. (U)

Essential output exceeds 1978-8l production peaks in only 70
industries. These consist of 10 direct defense producers (e.g.,
tank production}, 8 major component Or indirect defense
industries (e.g., semiconductors), 1l agricultural or food
processing industries (e.g., livestock products), 22
miscellaneous industries producing for indirect defense and
civilian requirements (e.g., apparel), 4 mining and
energy-related industries, and 15 industries where extraordinary
output could be realized without investment in new capacity
(e.g., real estate). (U)

Excluding the 15 industries where capacity expansion is not
essential, projected real gross output of the remaining 55
industries is $779.4B in 1986. This output level represents 31
percent of total essential gross output in 1986. The remaining
187 industries are producing at less than peacetime peak
production levels (except for government compensation for which
capacity measurements are not relevant). For these industries
capacity constraints are unlikely. Unused normal capacity,
interindustry substitutions in production, higher factor
utilization rates (e.g., overtime or double shifting) and
substitutions of inputs can be expected to meet these production
levels. (U)

DIRECT DEFENSE PRODUCTION
Ten industries are heavily affected by the DEIMS estimates of
military requirements. The maximum percentage increases from
N peacetime outputs are as follows: (U)
Sanitized Copy Approved for Release 2011/04/25 : CIA-RDP85-01156R000300370002-3
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Peak Wartime Output as a
Industry Percent of Peacetime Peak
Ammunition 823% ’
Other Ordnance 822 y////
Tank Components 564
Shipbuilding 499
Military Facilities M&R 448
Small Arms Ammunition 401
Aircraft & Equipment NEC 215
Aircraft Engines and Parts 200
Aircraft 192
Guided Missiles 185

Military production for these ten industries reaches a maximum

of $119.7B or 5 percent of total essential output by 1986, the
third year of the war. Since the output of these ten .
industries rises steadily over three years to the 1986 peak, e
there is time for capacity expansion to occur. It is also
important to note that many firms in these industries have
substantial excess capacity in the form of mothballed

production facilities which can be brought into production. A
discussion of why the increases in output of these industries
vary is found at Appendix B. (U)

MAJOR COMPONENT AND INDIRECT DEFENSE PRODUCTION

Eight industries are classified in this category because the
defense demand on their production is particularly high
relative to civilian demand. Gross output is from two to five
times the peacetime peak production levels. (u)

Peak Wartime Output as a

F;

Industry Percent of Peacetime Peak
Electronic Measuring Instruments 514%
Semiconductors 486 h_///
Radio & TV Communications Equipment 443

Primary Metal Products NEC 337

Nonferrous Forgings 267

Misc. Chemicals 248

Metal Cutting Tools 237

Engineering, Lab., Scientific Equipment 191
Production in these eight industries peaks at $109.4B or 4
percent of total essentjal output in 1986. 1Indirect defense
production is very likely overstated in these second tier

UNCLASSIFIED
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industries due to the fixed coefficient method of characteri-
zing production. As discussed earlier, in industries where
production levels are relatively high, substitution will occur
that is not reflected in an I~O analysis. Where feasible,,
other industries will shift into production in these .
high-demand areas. For example, the industry producing radio
and television receiving sets (and imports) would probably
shift to some degree to producing (and importing) radio and
television communications equipment. Also, existing stocks of
machine tools in other industries can, for example, be diverted
to indirect defense production. The I-0O analysis does not
measure the potential £for such interindustry substitution in
production. ©On the other hand, in an I-0 model, intraindustry
substitution is assumed to be complete. This assumption
possibly increases capital requirements in defense industries.
T™is bias was offset to some extent in the DEIMS investment
assumptions. On balance, the two sources of error will tend to
cancel, but the net effect is unknown. (U)

AGRICULTURAL AND FOOD PROCESSING INDUSTRIES

The eleven industries classified in this category produce
$239.1B or 9 percent of total essential output. With steady
growth in this sector, every year generally represents a new
production peak. Hence, 1986 production in excess of
historical peaks is a normal development equally likely under
peacetime conditions. The figures do not reflect a
redistribution of food consumption patterns which we assume
could occur. Nor was any drawdown of current stocks assumed.
The United States currently has sufficient stocks to meet 30
months of consumption of milk and 12 months of butter and
cheese. 1f, for example, consumption is diverted towards a
higher proportion of direct grain consumption or if stocks are
drawn down, output reguirements would fall. The maximum
percentage increases from peacetime outputs are as follows:

(u)

Peak Wartime Output as a

Industry Percent of Peacetime Peak
Forestry and Fisheries 135%
Meat Products 112
Canned and Preserved Fruits 112
Bakery Products 112
Misc. Food Preparations 112
Grain Mill Products 111
Livestock Products 110
Dairy Products 108
Fats and 0Oils 105
Agricultural, Forestry, and

Fish Services 105

Crops and Agricultural Products 102

UNCLASSIFIED
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MISCELLANEOUS PRODUCTION

Twenty-two miscellaneous industries that produce $258.9B or

10 percent of total essential output show peak production
levels of 100-174 percent of peacetime. The maximum percentage
increases are: (U) :

Peak Wartime Output as a

Industry Percent of Peacetime Peak
Metal Working Machinery 174%
primary Nonferrous Metals 172
Electronic Components NEC 167
Optical Instruments 162
Industrial Trucks 158
Coating and Engraving 131
Metal Forming Tools . 129
Computing and Calculating

Machines 126
Non-electrical Control

Instruments 126 ...
Footwear 325
wooden Containers 124
water and Sanitary Services 118
Apparel 117
Leather Tanning 116
Misc. Machinery EXcC. Electric 108
Medical and Health Services 107
Personal and Misc. Repair 106
Metal Cans 105
Metal Barrels 104
Cordage and Twine 104
Fertilizers 102
Glass Containers 100

MINING AND ENERGY RELATED INDUSTRIES

Four mining and energy-related jndustries show increased
production levels. In 1986, they produce $52.4B or 2 percent
of total essential output. The output of three of these
jndustries rises and then falls during the scenario. Some of
the increase is in response +o the assumed increase in primary
and secondary recovery effort. The maximum percentage
increases are: (U)

UNCLASSIFIED
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Peak Wartime Output as a

Industry Percent of Peacetime Peak
0il and Gas Field Service 156% (in 1985)
Mining Machinery and Equipment 131 (in 1985}
Gas Utility Construction 122 (in 1984)

Electrical Service Utilities 102 {(in 1986) .

Investment programs were developed for strategic and critical
minerals industries (see page 18 and Appendix A) and for energy
industries (see pages 14-17) which cause output in Mining
Machinery and Equipment and Oil and Gas Field Service
industries to increase. The Working Group notes that the
assumed investment in mining may be overstated because many
mining industries are operating at less than full capacity in
the simulation. (U)

LESS ESSENTIAL INDUSTRIES
Fifteen other industries produce at levels in excess of
previous peaks. They are considered capable of producing these

levels of output with no investment in capacity. They produce
$664.5B or 26 percent of total essential ocutput. (U}

Peak Wartime Output as a

Industry Percent of Peacetime Peak
Nonprofit Organizations 130%
Owner-Occupied Dwellings 116
Eat and Drink Places 115
Confections 115
Educational Services 113
Residential Maintenance & Repair 113
Soft Drinks . 112
Motion Pictures 109 .
Misc. Business & Prof Services 108
Tobacco 104
Hotels 104
Alcoholic Beverages 102
Real Estate 102
Toilet Preparations 102
Finance and Insurance 101
UNCLASSIFIED
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The following tables {pp. 35-55) present the I-O Working Group
estimates of gross output by industry for each tier. OQutputs for
257 industries for the Industrial, Essential Civilian, and
Nonessential Civilian Tiers were calculated by FEMA. Defense
Tier outputs were calculated by DOD for 400 industries which were
aggregated to 257 industries to conform with FEMA's
classifications. These gross outputs by industry will be used by
the Materials Working Group to estimate the strategic materials
required to produce the outputs for each tier. (u)

Two estimates of total gross output are provided--one with and
one without the Nonessential Civilian Tier. An estimate of
output for each of the three essential tiers is necessary in
order to calculate material requirements. An estimate of gross
output and associated material requirements for the Nonessential
Civilian Tier is necessary to estimate world demand for strategic
materials since producers of nonessential output will affect
demand for the materials they use in their production processes.

(0)

Gross Outputs By Tier
(Billions of 1972%) (U)

1984 1985 1986

Defense $ 377 $ 502 $ 570
Industrial 121 122 108
Essential Civilian 1762 1771 1851
Total Essential Output $2260 $2395 $2529

Nonessential Civilian 397 439 431
Total Output $2657 $2834 $2960
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APPENDIX A

Investment in the Nonfuel Minerals Industry

Summar

The investment levels for the nonfuel, nonferrous minerals industry
were determined by estimating base levels of replacement investment
to maintain existing capacity from Commerce data (1975-80) and
adding to them the costs of the capacity expansions identified by
the Bureau of Mines. The industrial expansions include those
induced by higher prices, as well as the others which may reguire
concerted national programs such as the DPA.

These estimates are generally conservative since they assume that
all potential capacity expansions identified by the Bureau of Mines
will take place. However, it is unlikely, based on the
international supply/demand balance, that all expansions will be
reguired simultaneously. The actual investment reguired can only
be less than the resulting projections.

Derivation

The derivation of investment patterns is shown in Table 1 and is
based on the following methodology:

The Bureau of Mines provided estimates of existing U.S. capacity
Column (3), cost of expansion Column (4), available capacity by
year Column (3)., and potential additional expansion under a
concerted U.S. program such as the DPA Column (6).

Total expansion Column (7) was found by subtracting existing
capacity Column (3) from the sum of industrial capacity Column (5)
and the potential DPA expansion Column (6).

The costs of the DPA program Column (8) was calculated by
multiplying the expansion levels Column (6) by the unit cost Column
(4}, and the cost of all expansion Column {9) was the product of
Columns (7) and (4).

The costs of expansion shown in Columns (8) and (9) are cumulative
so that investment required for the DPA program is $14.78B and for
the total program is $19.9B line (10).

The incremental investment line (11) shows the cost of the new
capacity coming in line each year. Since investment outlays lead
capacity by a year OT two, the assumptions are made in line (12)
that:

* 1n 1983, outlays are made for: all 1983 expansions
40% of 1984 expansions
‘ 208 of 1985 expansions

* In 1984, outlays are made for: 60% of 1984 expansions
40% of 1985 expansions
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* In 1985, outlays are made for:

* In 1986, outlays are made for:

Total annual investment outlays are
converted to 1972 § in line (14):

1983

Investment to Expand Capacity 1456

The numbers shown need to be divide

investment. Those levels,
projected to be:

40% of 1985 expansions
40% of 1986 expansions

40% of 1986 expansions
shown in line (13) and

(millions of 1972 $)

1984 1985 1586

(4]

3069 3235 1868

3 between the mining and
processing industries and added to the normal 1

evels of replacement
based on Commerce data for 1975-80 are

Replacement Investment : 1983 1984 1985 1986
Mining 305 305 305 305
Processing 200 200 200 200

Wwith the investment to expand capacity divided according to
historic levels and added to the replacement investment, the total
gross program is:

motal Gross Investment :

Mining 1179 2146 2246 1426
Processing 782 1428 1494 947
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APPENDIX B

Projections of Wartime Defense Industry Output
Relative to Peacetime Levels

Ammunition and Other Ordnance outputs increase by over 800
percent by 1986 from prewar levels. Other defense industries
increase output levels by lesser percentages. For example, the
output levels of aircraft industries and the guided missiles
industry increase by about 200 percent above prewar levels (see
page 30).

The defense industry outputs were supplied by DOD and were
derived by PA&E from the defense expenditure patterns provided by
the Secretary of Defense. The data on past peak outputs were
estimated by FEMA. Although the I-0 Working Group has not
evaluated these data, there appear to be four major reasons for
these differences.

1. Aircraft and ammunition differ in that the reuse of
aircraft is limited only by combat attrition whereas
ammunition is used only once before being replaced.
Consequently, in wartime the rate of increase in
ammunition production should exceed the increase in
aircraft production.

2. The aircraft industry includes civilian as well as
military production. Civilian production, which in
peacetime averages about 50% of the industry's output,
is virtually eliminated during the scenario and the
capacity is used to meet defense requirements.
Consequently, military aircraft production is actually
being increased to about 400% of previous peak levels.
Since no comparable switching occurs in the ammunition
industry, the percentage increase in ammunition
production would be higher than that for aircraft.

3. The military aircraft would be augmented by use of
existing civilian aircraft (CRAF) as needed for cargo,
tanker, and troop transport requirements. Because of
high petroleum prices, there would be sharply reduced
civilian air travel.
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4. The DEIMS model subdivides part of the output of the
more complex industries (e.g., aircraft) into the
industries that supply major components (e.g.,
electronics). The outputs of industries producing maior
systems will appear to be lower in this model than they
would in other models. The previous peak output,
against which the increase is compared, was estimated
from data that did not subdivide industrial output.
Therefore, the percentage increase in output for
industries producing relatively complex products (e.g.,
the airecraft industry) will be understated because a
portion of this output will be assigned to other
industries (e.g., electronics and computers).
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